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[ff^l] 2fc£#l 1 (=9 4 6nm) ©&1©U 

— if#&$s£-f &@#u— 9*^6) 'fc*^ i © u— ifjtas 

ttfttfi 2 (= 1 0 4 7 nm) ©02 ©U— tf^fcl^ 
f •& ©ft U— * £0 2 <D U-if 
±f301&tf02©U— USfcfr&tfcR*** 1 '12/ 

{2 a 1+12) ) <DmJii'-vftz&&ifflmiL& 
in** 2 ] i w sis© u— if masasmzn 

HJE0 1 © U-if^W- Nd : YAG@#U— IfT'fe 

y, 

_tf2Sfl2©U— tf^6®^ Nd : YLF@#U— >ft'& 
Si U— >m«£8iS. 

tts#« 3 ] ami i we«© u-if j^aaftssaicfe 



±8BS5i;Rtf02©u— ifjttfr&autttei • ^2/ 

(11 + ^2) ©U— W6«KWB8ffi»^ 
^fD^^S* VOffl&fr* 1-12/(11 + 1 
2) <Z>U-if#J*e>, «*#1 1 • 1 2/ {2 (11 + 
12) ) <DU-4?X*ft*&2TSffi&^&t.fr*>W8. 



/2©U-if*^**l»^2WiK*«^»^ 30 
^12iU J ^2lSil®a!^«l«fc'JCD^^ll/2 > 1 

2/2©!/— SfcRtfl 1 • 12/ {2 (11 
+ 12) ) ©1/— !f3fc«:#*3FHH«»4»il*»6>«Wta" 

±120 l&tfJg 2© U-if flfflBi. -weftHCifcySS 
L^ffllSrr'A;i/^|Slg1-SQ^-f y^SttU-if^kft 
* z: i: ftWftfc-t* u-if #5&££B. 

Mf#*6] lt#«5JCffi«®l/— !f3ta^BWCfe 40 

1 0 2 © b >J #/W/*fl» &f§£3Ii£#® 

±IBNd : YAGE#U-if&tf±lSNd : YLFBK* 
U-if fc-tjvetvlflrt-** 1 2fctf0 2 ©&&88©&3fe 

mm 



-if#$8£3£SL 

M#* 7 ] ft #31 6 IcfBfg© U-if tt$§£3£gicfc 
-ify6©3tg^S^JC*cS«ke>tC, ±IS?iJ©»*IHB£fcW 

ii l»* .t t> ic ufc r h zimt * & u-if 
fit 

8 ] ff$£ 1 KIEiE© U-if *6$8£3£eiCfc 

\m?m 9 ] t*#^ 1 tegs®© u-if ^^eicfe 
20 [wm 10] ft^fi 1 tctaig© u— tf *638£gs®c 

ge&fg^e^JfcSti-Sfc&lc, -?-©e>t>©'J>&<£;=bi 
M#* 1 1 ] tt#& 3 iclEiS© u— If ^5§fe3S«tc 

[000 1] 

fe^ts^^^^->' N ©^ffl^Kffiv^fcns^'y^ , 

[0002] 

[e^©»] ^^•ss^ffi^^iin^igicisfla $ n 

■& U-if ^li, *©ja&BMl*tJ f WHJ*fl:*'S*<RI» 

4 8 nm©7^fb^ 'J (K r F) 

[0 0 0 3] N d : Y AG (Nd3+ : Y3AI5O12 , N 

eodym:Yttriuni Alminiuni Garnet) BflsU— if-^N d : Y 
LF(Nd3+ :LiYF4 , Neodym: Yttrium Lithium Floride) 
@^b-ifJ;y©U-ifyfc5:, $mj&&.£83&lz*-oT 
KSHWft«:»« «t e> K Lfe U— If *6J8£$9fittJ£ < « 
2fcbTS. BPt>, S*b-fJ: , J©i^l 0 64nm 
©U-if^©04flS»©^«ti2 6 6 nmt45. 
[0 0 0 4] 



3 

y*I<» l/frfcffl##**v*©"C. 7,7- vzf 
5£^S^g©&^^K2ft®T'&<2>*\ *<n%M 

[0 0 0 5] X, Nd : YAGHftl/— tf*N d : YL 
F@#l/-if«fc !ffcfc*MI9Hft*aSfcCJ: U, 

«41«lMfe#*J:^K:UfcU-^3t«^»^ B# 
l/-- ?©£&©#»*: UT^SKfcU-if fill 

#©JB»T**Hft Offi#r^©ffi^#tfe) ^*>> 2 0 nm 

[0 0 0 6] j^*>6,&tC&^ &R#24'8 

ifrT% JW»fflJB©iKV * u— if tt#&i=a£g£iessL «fc e» i: 
•f ^©T'&S. 
[0 0 0 7] 

£I£Sli> ifeRjtfl 1 (=9 4 6nm) ©^l©l/-if 

#&$S£-r-s>B# u— !f*»&-3fc*JB i © u-vymn* 

SfcRtfl 2 (=1 04 7 nm) ©fg2©^— ifft£?«£ 

-r-sB^b— y->b^s02©i/-ifjysi:, ^sisx* 
^2©i/- ifjt^&aawa. i • a.2/ {2 ai+^ 
2) } <D&±\/-v%*m&mmm&3s&m.h*:m 

"*-*»' ! &©T?&S. 
[0 0 0 8] A^«>*#8Wc«knii, t&fttfft. 1 (= 9 
4 6nm) ©f&l © I/— ifft&^fSBtt^-if/^ 

&5fji©i/-if«fre>©^©fgi©i/-iftti:> as 

fi^H (=1047nra) ©f2©U- tf^Sr^-T 

s, @# i/-- e> &*fii 2 © u—vytMam 2 © u-if 

iCfcoT, tRAtf* 1^2/{2 (11 + 12)} 
(=24 8. 5nm) (D$,t) U~ ifJfcj&W&ft*. 
[0009] 

l*> 1 1 (=9 4 6nm) I/— ifft§:$g 

£-r£B# U-if fr&fcSlS 1 © tf#2Rt, «*# 

12 (=1047nm) ©Sg2©l/~ ifft£?S£-t6B 
#l/-iffre>***2©U--if*fc«fc, 

U-if3fo*&»ft#l 1-12/ (2 (1 1+A2) } 
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[0 0 10] £©#£, if^Wu Nd : Y 

AGH#U-ifT?&y, ff§2©l/— IfftStt*, Nd : Y 
LFBttU— IfT'feS. 

[ooi i] imrnggmzmt* mimi^2ov 

1-12/ (U + 12) ©Wf 
3fe&il*ftA!2*a£S»£« *©fnJS&&£«J: »J ©i&B . 
#11-1 2/ (11 + 12) CDV— U%fr6>, ttfttf 
1 1 • 12/ {2 (11 + 12)} ©1>— 

10 [0 0 1 2] Sfri2£tffg2©l/ 

— tf^ g>t&Rtf ii/2» 12/2© if ^ 
ffl£W2]0R»i£ff2:, *©mist;sg2iisssHft 
©saw* 1/2, 1 2/2©ix-if^ 

fifefttfl 1 • 1 2/ {2 (1 1 + 12) ) <Z>l/-if 

s. 

t o o 1 3 ] m i rv$& 2 © I/— tf^aswu 

20 [0014] M^t^Oirt^M^fc^^&nfr*. 

fttmzm-t &m i x«» 2 © h y jf/wam t#« 

M^&«*£JKM&S»fclM* N d : YAGSftl/ 
-if (Q^<ffl*l/-1f) &tWd : YLF@#1/ 
-if (Q^f.y^H#l/-Hf) HM«t5Hl . 

&tm 2 o^ys»©^«!fi«»^Ku -tti^n* 1 x& 

30 [0 0 15] iiM#^li-5l^lig#aiCT«^$iTs ffi 

[0016] #Hft£8fe£S&3M9& 2 3 
<^%ilffl)©INI9f^ftWft»».' ^-«e>m/iy^ 

[0 0 17] (ggteftD OTfc, Hl&tfBI2'fe*«U 
T, *58^fC^SU'-if^58^«©|QgffiI«:SfiffltCffii 

40 ^-rs. $tT> HiACDSafeWfeBUH-*-*. **x^Q 
*Jy?-m# U-if e> 1 2 © u-if ^il 
1, 2S:|S:^„ HS1CDI/— ifjtwut. A<*««cii, 
m&ifiX 1 (= 9 4 6 n m) ©^ 1 © l^-if 
SNd : YAGB^l^-ifT'fe-S. m2©l/-if^2 
li, =B=«:fli»Cl±, Hfefi«tX 2 (= 1 0 4 7 nm) V>mz 
©b-if^&fg^-rSNd : YLFB<*^-ifT-&^. 
[0 0 18] f& Nd : YAGB^l^-ifttlR^l 0 
6 4nm©fcg©3«&Wa<, ^ffi^^C%a<ffiV^e) 
tU X. ^^l/-iftCJ:SM=fe;pIIBT*feSi:35^ 

50 6, ^fi5T"fitH4©lSvMy-if^T'feS. iffi^ Sfrjg 
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4 6 nm©#8ffi£4Tfcfc>i£*3£/^flJCfcoT%fc. 
[0 0 19] N d : Y AGgftl/— !f©i&R#9 4 6 n 

rfAnJfgil&o'TV^o Z1CD9 4 6 nmtf>%Sl±, 

— »f ci3tt*#^£^taHtf©5li«i: LT#I4 

[0 0 2 0] Nd : Y L F@#l/— *ftdu Nd : YAG 

T*^glS'f±©TSfVM/— tf^T'fe*J, 0 5 3 nm 

T'©S8B©flSC, SfcRtfl 0 4 7 nm<D&R*ffitBV3b 

[0 0.2 1].'W1RI«IS2©1/— 2J:y©» 
13Ufl|S2<Dl/— iffttt. ^^D-f^57-3&ffl 

A©#&1*, HS20l/-^ytAtiC^9U'<*jir^-3 
<T>-l5<mKM h 4 5 Jg*T7J*&t«Bfta 

ng{C*f U4 5S©^S^TA*fS.U : HlifS-&S d £IC 

*>ytC, SRfi^U EllAT-li, 
£5 1 CD U— 1 # & bfc* 1 © l/-" y%®3«» 
fe^T-Q O£4Sl«0l/tV%$#, -£©^|6JteEI^ £^irs& 
b fc±E» 5 v - fc J; o Ttf & e» . 

[0022] mitOM^OV-^/fMU 2&*)<&t 

trttwa&fi x i- 1 2 ©» 1 2 0 1/— 
rtn^ncwwfc^ra-^*^*' fws»»£ (sf 

G : Sum Frequency generation) ^4 ICASJ 2"tt£> 3 i: 
IC iot, MEfitf* 3 {= 1 1 • A. 2/ (1 1 + a. 
2) } ©1/— ifftlcSSWS. Z®i&Rl3l;M§4 9 7 

[0023] ;:©5Wiift«£«4©*mfcLTWu «e> 
sty^^A (UB305) (lbo) , ^#y»'y^B«iy 

tf^ (KTiOP0 4 ) (KTP) > 0 -Se>g*Ay tfi* (/3- 
BaB204) (BBO) ^^TIBT'feS. 
[0024] ?0^?a«4SS4 J: y ©»«# A. 3 © U— »f 
»2*Bffl»8£»5ICj:oT, i^AU4 (=1 
3/2 = X 1 • a. 2/ {2 (11 + 12)}) ©ffi^l/ 
— if# A. 4 O&ggSft-rS. 3©&il X 4 liift 2 4 8 . 
5nmlC&€>, 

[0 0 2 5] i©»2i«ffiS^»50tm4:UTtt. 
l3-te$W1VV2* (0" BaB204) (BBO) , ($e>& 
■feJ/-9/»y^f A (CsLiBeOio) (CLBO) ^pTIIT' 
<£><£>o 

[0 0 2 6] &tc, HlBflMteS6W«:'«W8-r*%, 01 
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BtCfcWt, 01Ai:2*/S-f£i|S#Kte, H— ?^5:tf 

tfus 2 © u-vkw. 1 , 2 «fc y ©*tve*uifeft# a. 1 , 

12CD«1 2 © V-VX*. fO^?S^§g 4 IC «fc 
oT, ?&R#13 {=11- 12/ (11 + 12) ) © 

Wa»£»5lCj:oT, i^l4 (=11 • 12/ 
{2 (11 + 12)}) 9%»CSa»Ofc*<, 
fD»jS«4«atf» 2 *^^«©{fi«fc AftSW.T 
10 *}&\\Z.£\tW8X'&Z>. 

[002 7] BPt>, Eli BCMtetewett, miJkxmz 
© i/— 1 , 2 j: y ©i&s#**ven n, 12© 

3££S§5A, 5BlC«fcoT, iSftWtVfWl/2 
(=4 7 3nm), 12/2 (=5 2 3. 5 nm) ©V 

— !f ^csaft-r.s. ^lt, «ftw*i*hi 1/2, 

1 2/2©l/— tFftfc, #W ?D-f 3JC«fco 

t, -en-en©^*^— c&£«fc-Mcbgt 

£&4lC«fcoT, ^14 (=11;12/ {2 (1 
20 1 + 12) } ) ©fcfrb— 9*»«:»*J:^tC^-*. Zl© 
tfc&l/— ?#©?&& * 4 2 4 8. 5nmt«:y, Ell 
A©S^©ffi* U— tm©i&S£:H btcfcfi. 

[0 0 2 8] #tfC, 121 A, B<D9&miZl5V}2>*M 
tiH#l/— y**»&3QiS» 12&.tfSfS2 ©!✓— tf?62SQ, 2 

2 © u-- if^as 1 , 2 ti, — *f©2v ^tc^+ipj-r -s 

SllitlSS (tHI®^) 1 OA, lOB&tfllA, 11B* 
hteZ>\s— !f^«fi»9A, 9BMU»©U-imi6itS 
9 A, 9B^CB2S^fcW1fS«M6A, 6B, ^-©^ 

30 -fts6A, eiBfe^Mtiaje-r-Bajsjtw-c^ 

tfRtJ 5 ^©^©!/— tfAMtB'Tfe-5) 7 A, 7 B 

%.z?mym 8 a, 8 BRtftWJw*?- 1 2 a, 1 2 b ^ 

[0029] ?^C, 1^126.^2 <DU— W(M1, 2© 

SEl^&lSS^cov^Tl^i^s■r•^>.. -M^t^ 3kHz~iok 
h z ^©-^Mw^^^-fs-^fe^-rfi^^i/^fe 

1 3 «t y © 5: **v-£*Ta!J£f$fSI# r A, 

tb (ta^tb) vmm csi3cm») ha, i 
4 b cm ux **i-?*i3iaEa h y ww^m^ 

40 &m\Sts %Wm& 1 4 A, 1 4 B K&jfe-t fi. 

[003 0] *UT, «3%A0m(?-l 2A, 12BCh 

y^/NVi/7.'d^^!i&3nTv>s>''c;u^r«i©^ 3£i 
&t«is 2 © i/— v%m t ymmmi' 1 2 a, 1 2 b &s§ 

jSUT, U— lf«C3R6A, 6BJ:y©l/— tf3t*^S— M 
©iR&flfclOA, 10BMHA. l.lBra&NGSSR 
^I$«Cil*y5gLitff U -tnJ^©^T'tt«-WJ»ig 
v ^12A, 1 2B{C«fcoT^lS.O : ^2©lx— tf^©ii 

[0 0 3 1] 3fS12&.tfm2©l/— tf3t®l, 2©b-if 

50 #8819 a, 9B&-€-n j etvfii^-rfi)5:v>icMin]-rfiiS 
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i^ioa, lOB&miA, i lBia*, *iftt; 
i ^» 2 05 1 0 A - 1 0 B Xli 

1 1 A, 11 B*»&*WPCfltftt"*. 
[0 0 3 2] -tbT, jgi;Rtf»2©l/-tf3tt«K 2 
«k U ©fg 1 25.^ 2 CD U-if:ft©Ai7-*<flbttCfcS £ 
e> tC 5SS£SS 1 4 AXtt/&tf 1 4 B ©iSSS^iitlb 

ICI/TW5. 

[0 0 3 3] i*m^l#JBS»»Cfflv>e»*v*/t 

[0 0 3 4] 'Hi A2WW81 B«^n«a^»4^6>ffi 
^S^i^-f^^-^ ?RWil88£»4 ICA^ 

S. -£bT, *wa»S*»4JCA^rr*2o<0l/-if« 

tt, lf^«*B2^ffl^T, 2o©l/-ifft© 

^2-©IBBHt©W* 0 tfcoT e». 

[0 0 3 5] jfoM«S8£S84 icAirT* 2o©;i^ 1/ 

•^•^^©jI^SS I 4 A, 1 4 BlCfcoTilSS-et-?- 
n-5 ? n©hU^;u^'ls-^^oT, S£l#.tff&2©l/ 

— tf#2K 1 , 2 (OHMIM* 1 2 A, 1 2 B IC^SI-S 

[0 0 3 6] b^U Q^'fyf-^0fi^±* u J© 
tJi-f^^yti, I/— if#ffi«C.fcoT^&S©-es 2o© 
QX-f yf - U— WUHWCHCf-f ^ >^© H 'J 

oTSWUft* 5 ^ Xt*. !&2iW«ft$8£*5 (01 A 
©#£) ^b<M*««»£»4 (01B©i§£) «fcy 

ic, Ij^l 4 A, 1 4 B©Wf ft^—^ Xti, 

[0037] 

vmattm us 1 ©#*»»£* w*. (= 

9 4 6 nm) ©Sgl ©l/-1fft?:#8£1-5@#l'-1f;fr 

e>fcssii©u— yytMt* vow*. 2 (= 1 04 7 n 
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m) ©3g2©tx-i^&^^£@#U-We>fc-5lfl 

2©u— vwgLt> f&i&tfm2©u-tf«^e>?&K# 

il-12/12 Ul + i2)}- ©B*l/— 

zimmif&m£m£z*i-?z<n~e* m&&2 4 8n 
[0038] i& z:©n 1 <D*ftw<Di¥mmg&m& 

©«, iiSi) ! SI2©u-f^^n • * 2/ 
flwaJ^a^yoaaw^ 1 - X2/ ui + n) 

©l/-" 9%*»6, tftfitf* 1-512/(2 U.I + * 
2) } ©i/-im£#£f&2i£W«£*fcfre>^£ 
*v&2>\ xi*, tn 1 &r»p 2 © u-if^ a. 1 

/2, ^2/2©l/— tf^^SHia.U : lg2iSIS^5§ 

^©ss 1 &&m 2 jgss&s&gs.): y'©«*# * 
1/2, ^ 2/2©i/-if^e>, toui ■ n/ 

{2 (X1 + X2)} ©I/— #3fe«tf»SfnW«36&»i: 
20 [ 0 0 3 9 ] ffl 1 ©*5Mli© I/— tf^J^SSlCfe *\ 

x. mi sxm 2 © u— tfstawi. *ti*tmvm *m 
Lm^mx'Jv^^ti>Q^ v^-mw i/-Hf 

»J, ffi^M©^*^^^*^^^^ 

^•tsm 1 XtfSg 2 © h y #/W/;*«*«:»<&3Ba6*Bl 
&ffi*fcSB!fr3£g£gatf, Nd : YAGHttlx— iffttf 
Nd : YLFH^U-iffe^-e'tv^-r^lR^ 
2<Dim&0&%Mm&-\^ **V?*ll&i;ft.l8fr2© 

b y # br, *©# h y ^ vi/^em 

^Na^«S^©^«l^^*fn^ift«^SS©^^ 

i seem 2 © h y ^^^ffi^oBwaafcwart- s - i: 
ici: y, tti^ i/— !f#©3ag#«*K:fe<& <t e» ictran-r 

[Sffi©ffi^5&swai 

[01] A ^^©-^Se^JSr^l-^a v ^«SE1T*$) 

B 2js:^©ftfi©ieiSMS:^-r^'a'y^ii«EIT-feS. 
40 [02] Ell A, B©^Wcfctf£U-1ffti!§(©1&& 
Mi:. -^©igI^e©M5:^-r^a ^ ?K«Er?fe£„ 
[«F*©BW33 

i kii©i/— !f3W«. 2 m20u— vim. 3 ;Jf 

' -f *n-f.y*5^-, 4 *njSi&3S£«§, 5, 5 A, 5 
B *2iKN&a£4fc 6 A 6B U-if^jg, 7 
A, 7B Bfeg^. 8 A, 8B 9 A, 9 B 

^Jgft, 10A, 10B ^im 11 A, 11B 
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